A polymer drawing model is established for the spunbonding process through numerical computation of the air flow field. The results show that the model predicts the filament diameter effectively. The paper contributes to in-depth understanding of the spunbonding technology. Key words: spunbonding, polymer drawing, simulation
Introduction
Spunbonding is a non-woven technology which attenuates polymer melts into fine filaments with high velocity air in a drawing conduit. Our previous paper [1] has revealed the numerical simulation and experimental verification of air flow field of the drawing conduit. In this paper, the polymer drawing model of the spunbonding process will be established and simulated numerically. The filament diameters will be measured to verify the polymer drawing model.
Polymer drawing model
The polymer drawing model consists of the continuity, momentum, energy, constitutive, and crystallization kinetics equations, and boundary conditions. The simulation results of the air flow field are introduced into this model which is solved using a fourth order Runge-Kutta method.
Results and discussions
Experiments are carried out on the spunbonding equipment of a non-woven factory [2] . The image analysis method is employed to measure the filament diameters of seventeen spunbonded samples. Table 1 shows the measured filament diameters, predicted filament diameters and prediction errors. It can be seen that the maximum prediction error is 12.81% and the minimum is 6.74%. The mean prediction error of 9.95% indicates the predicted diameters tally well with measured diameters, which proves the polymer drawing model is effective. 
Conclusions
The polymer drawing model of the spunbonding process is established and simulated. The model predictions have good agreements with the experimental data. The results given in tab. 1 show a high accurate prediction, the model is helpful for insight into in-depth understanding of the spunbonding technology. 
